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Motivation - Thermodynamik der Elektrolysereaktion
Quelle: Schnurnberger, W., Wittstadt, U. and Janßen, H. (2004) Wasserspaltung mit Strom und Wärme. In: Themenheft 2004: Wasserstoff 
und Brennstoffzellen - Energieforschung im Verbund, url: http://www.fv-sonnenenergie.de/publikationen/gesamt_07.pdf. 
Zum Vergleich:
Alkalische Elektrolyse von Wasser
bei 80 - 85 °C 
Zersetzungsspannung 1,9 - 2,3 V
Stromverbrauch rund 4,5 - 5,5 kWh/m3 H2
bei 30 bar (Zdansky-Lonza-Verfahren) etwa 20% 
weniger





















Ferritic Substrates and Interconnects
Compact Design with Thin Metal Sheet Substrates
Brazing, Welding and Glass Seal as Joining and Sealing Technology
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Vacuum Plasma Spraying of SOFC Cells
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Interdiffusion of metallic species 
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Metallographic cross section of a VPS cell with
diffusion barrier layer
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Experimental set-up for cell characterisation
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Experimental set-up for characterisation of circular cells
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1 - 82 h 2 - 145 h
Temp. = 800°C; Gasflow 40/23//160 smlpm/cm² H2/H2O//Air (37% Steam)
p(i)
U(i)
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1 - 296h, 800°C
2 - 292h, 750°C
3 - 314h, 850°C
Gasflow = 40/30//160 smlpm/cm² H2/H2O//Air (43% Steam)
p(i) U(i)
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1 - 171h, 800°C
2 - 290h, 750°C
3 - 318h, 850°C
Gasflow 24/46//160 smlpm/cm² H2/H2O//Air (66% Steam)
p(i)
U(i)
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1 - 244h, 800°C
2 - 249h, 750°C
3 - 320h, 850°C
Gasflow 8/90//160 smlpm/cm² H2/H2O//Air (92% Steam)
p(i)
U(i)
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Microstructure of cell IT100 after 500 h of operation
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I-V curves of cell IT28 in fuel cell and electrolysis


























































1 - 192h, 800°C
2 - 195h, 750°C
3 - 199h, 850°C
p(i)
U(i)
gas flow : 40/16//160 ml min-1 cm-2 H2/H2O//air (30% steam)
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-0.3 A cm-² electrolysis
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1 - 193 h
2 - 393 h
3 - 1540 h
It28 , ocv
800°C,  40/30//160 slpm H2/H2O//Air (43% Steam)
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Change of impedance spectra of cell IT28 at 
400 mA/cm2 in fuel cell mode 
100
1000


























1 - 193 h
2 - 393 h
3 - 1540 h
It28 , 0.4 A/cm2 + Fuel Cell
800°C,  40/30//160 slpm H2/H2O//Air (43% Steam)
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Change of impedance spectra of cell IT28 at 
400 mA/cm2 in electrolysis mode 
100
1000




























1 - 193 h
2 - 393 h
3 - 1540 h
It28 , 0.4 A/cm2 - Electrolysis
800°C,  40/30//160 slpm H2/H2O//Air 
(43% Steam)
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SEM micrographs of cross sections of cell IT28 
after 2425 h of operation
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Cell IT4 (LSM O2-electrode with Pt mesh) 
and coated interconnect
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I-V characteristics of cell IT4 with Pt mesh and 


























































1 - 83 h, interconnect
2 - 83 h, cathodic probe
3 - 290 h, interconnect




40/30//160 ml min-1 cm-2 H2/H2O//air (43% steam)
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-4 mV /186 h -12 mV /752 h (-1.5% /1000 hr)
possible effect 
of failure of 
other cell IT5
SRU : 
Cell IT4 / interconnect
-0.3 A cm-2, electrolysis mode, 800°C
40/30//160 ml min-1 cm-2 H2/H2O//air (43% steam)
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Conclusion
Metal supported cells show good electrochemical performance during electrolysis
operation:
1.3 V at 1 A/cm2 at 850 °C
1.4 V at 1 A/cm2 at 800 °C
For comparison: Electrochemical performance of alkaline water electrolysers
1.6 V at 0.3 A/cm2 at 80 °C (advanced Raney-Ni electrodes)
1.9–2.3 V at 0.3 A/cm2 at 80 °C (standard Ni electrodes)
Cell performance is improving with higher temperature and higher steam content
Degradation during electrolysis operation (3.2%/1000 h) is significantly higher
than in fuel cell operation and needs further improvement
Impedance spectra revealed a significantly enhanced polarisation resistance
during electrolysis operation compared to fuel cell operation which was mainly
attributed to the hydrogen electrode.
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